Prevention of mitochondrial oxidative damage using targeted antioxidants.
Mitochondrial-targeted antioxidants that selectively block mitochondrial oxidative damage and prevent some types of cell death have been developed. These antioxidants are ubiquinone and tocopherol derivatives and are targeted to mitochondria by covalent attachment to a lipophilic triphenylphosphonium cation. Because of the large mitochondrial membrane potential, these cations accumulated within mitochondria inside cells, where the antioxidant moiety prevents lipid peroxidation and protects mitochondria from oxidative damage. The mitochondrially localized ubiquinone also protected mammalian cells from hydrogen peroxide-induced apoptosis while an untargeted ubiquinone analogue was ineffective against apoptosis. When fed to mice these compounds accumulated within the brain, heart, and liver; therefore, using these mitochondrial-targeted antioxidants may help investigations of the role of mitochondrial oxidative damage in animal models of aging.